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Abstract 
This paper attempts to analyze the economy of the Region of Western Greece by constructing a regional Social 
Accounting Matrix (R-SAM). First, the socio-economic profile of the area is presented. Subsequently, a regional SAM is 
used to portray the structural characteristics of the local economy, followed by the derivation and interpretation multipliers 
in terms of output, income and employment. Results indicate that the region despite its key strategic position is 
characterized by a low level of integration. Also, the analysis manifests that the tertiary sector has the highest potential to 
increase the level of regional income and employment. 
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1. Introduction 
The economic instability mostly induced by the dismal economic performance and the increasing 
unemployment rate are some of the issues tormenting most of the European countries. Consequently, 
increased attention is being focused on the development of spatial quantitative methods and approaches in 
order to stimulate the economy, enhance income and boost employment at a national or regional level. 
The interconnections between production, consumption and income distribution provides major challenge 
in terms of the identification of an appropriate framework of analysis. Thus, the use of the SAM analytical 
framework for analyzing the structure of an economy in a regional context has been popular issue in regional 
economic analysis. Reviewing research in this field is far beyond the scope of this paper; however some of the 
most indicative studies include Marcouiller et al., 1995; Roberts, D., 1995; Leatherman J.C, Marcouiller, 
D.1996; Psaltopoulos, D., Efstratouglou, S., 2000; Balamou, E., 2006; Tsakiri, M., 2008. 
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A Social Accounting Matrix (SAM) constitutes a “circular flow of income around the familiar macro – 
economic loop of demands on activities, leading to demands for factors, hence to incomes of institutions, and 
from there back to demands for activities”. A SAM is a square matrix, which views the aggregate economy as 
a complex interaction of interdependent activities since outputs of one activity form a part of the inputs of the 
other. It illustrates that the distribution of employment and income opportunities and hence a society’s living 
standard is “inextricably interwoven with the structure of production and the distribution of resources”. (Pyatt 
and Round, 1985). 
Within this context, the objective of this paper is to portray the structural characteristics of the economy of 
the Region of Western Greece, through the construction of a SAM. Moreover, through the multiplier analysis 
we are going to identify those sectors which have the most favorable prospects for development and the higher 
multiplier effects in the region in terms of output, income and employment. 
The choice of the study area of this research work was justified in terms of the fact that the region holds a 
strategic key position in the area which can contribute to the growth of the local economy. Moreover it should 
be noted that this has been the first attempt to analyze the economy of the Region of Western Greece through 
the application of a SAM. 
Major reasons for selecting SAM have been: (a) the SAM can be regarded as an extension of input-output 
(I-O) tables, a widely used framework to provide important quantitative information about the transactions and 
transfers between all economic agents in the system over a period of time (Pyatt and Round, 1985; Reinert and 
Roland-Holst, 1997), as well as on the structure of production costs. Therefore, SAM is considered to be a 
better framework for comprehensive analysis and (b) due to regional data constraints the application of a CGE 
methodological approach was prohibitive in this study. 
The paper is structured as follows: The next section presents the main socio-economic characteristics of the 
study area. Section 3 presents the applied methodology regarding the regional SAM structure and the applied 
regionalization process. Section 5 presents the results of this research, namely the structural characteristics of 
the local economy and multipliers in terms of output, income and employment. The paper ends with the 
relevant conclusions. 
2. Methodology 
2.1. Regional SAM structure 
Due to the requirement of large volumes of data on the macro and micro economy level for constructing 
the regional SAM (R- SAM) and taking into account its structure and components, the following points apply: 
(a) all the economic agents included in the R-SAM are strictly those who are residents in the study area and 
are active there; (b) the inter-industry matrix is a symmetrical industry by industry matrix. Due to data 
constraints it was not possible to separate production industries from commodities; (c) the number of 
industrial sectors which are included in the inter-industry matrix depends on the classification of available 
national I/O tables, the characteristics of the economy under investigation, and the aggregation of the sectors 
according to their relative magnitude in the local economy; (d) the account of factors of productions is divided 
into two components (labor and capital); (e) the separation of the government component is not considered 
necessary since the goal of this study is to analyze the general role of public administration in the region; (f) 
according to the aims of this study the disaggregation of the firms account seems impossible since most of the 
owners of the firms in the region operate in more than one sector; (g) the household account is not broken 
down into specific categories of households since it was not necessary for the purposes of this study; (h) the 
capital account of the institutions remains aggregated in one account; and finally, (i) the regional SAM 
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includes only one external (rest of world) account as the goal is to analyze the economic dependence of the 
region with the global economy. 
 
2.2. Regionalization process 
The construction of the R-SAM for the Region of Western Greece consisted of two parts, namely the 
regionalization of the national I-O table and the development of the non-I-O components of the regional 
SAM. 
In this study, the regional I-O table was generated through the application of Generation of Regional I-O 
Tables (GRIT) technique which was first developed by Jensen et al., 1979 and later used by Johns, P.M., Leat 
P.M.K., 1987, Psaltopoulos, D., and Thomson, K.J., 1993 and Tzouvelekas, V., and Mattas, K., 1999. GRIT 
was chosen as the regionalization method for this study as the large volumes of data, the high cost and the 
long time needed in order to generate the regional table are some of the factors that inhibit the application of 
survey-methods. However, non-survey techniques according to Schaffer, W. and Chu, K., 1969 and 
Richardson, H., 1972 cannot completely substitute the primary ones since they may include errors and 
overestimation of multipliers. GRIT generates an initial regional transactions matrix by using Simple Location 
Quotient (SLQ) and Cross Industry Location Quotient (CILQ) to adjust ‘mechanically’ the national direct 
requirements matrix. Then the analyst can determine to which extent s/he interferes at different stages with 
the mechanically produced table by inserting superior data from surveys or other sources for the most 
important regional sectors. Thus, GRIT assures the best compromise between accuracy and required resources 
since it incorporates the advantages of both “survey” and “non-survey” I-O regionalization approaches 
whereas the “interference should be maximized subject to the resources available to the study” (West et al. 
1980). 
Thus, the base of our analysis was the 2010 I-O table for Greece which contained 65 sectors.  The 
technique of constructing the SAM required the most recent national I-O table and the choice of this base-year 
was justified in terms of the fact that the structural information provided by a more recent I-O table would 
provide us a better description of the current economic structure of the region. 
As a next step, in order to achieve compatibility between the sectors of the national table and the available 
sectoral employment data, the national table was aggregated to 64 sectors. Then after the application of the 
mechanical GRIT procedure, the table was further aggregated to 21 sectors (see Appendix A). The 
aggregation of the sectors was based on their relative magnitude in the economy of the region in order to 
adjust the dimensions of the regional I-O table so that it can reflect adequately the economic conditions in the 
region. 
Afterwards, the non I-O parts of the SAM for the Region of Western Greece were estimated. The main 
data sources included: 
• The 2008 Household Income and Expenditure Survey 
• National Statistical Service of Greece regional accounts  
• Information from business surveys carried out in the region by the regional administration and 
• Interviews with regional administration officials and other relevant regional government data were 
utilized. 
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3. Background to the study 
3.1. Socio-economic Profile of the Region of Western Greece 
The Region of Western Greece (RWG) is located in the mid-western part of Greece and it is characterized 
as a NUTS II area. It comprises the western part of continental Greece and the northwestern part of the 
Peloponnese. The region’s key position consists of the country’s main gateway to Western Europe. It is one of 
the 13 Regions of Greece and it is separated in 3 administrative districts, the Prefectures of Aitoloakarnania, 
Achaia and Ilia which are further subdivided into 19 municipalities. Its land area of 11,350 km2 (8.6 per cent 
of total of Greece) is classified as predominantly mountainous (45.3 per cent of total) or hilly (25.6 percent of 
total), while only 29.1 percent of its land consists of plains. Its population amounts to 680,190 people making 
it the fourth largest (in population) region in Greece, accounting for 6.3 per cent of the country total. About 
45.1 per cent of the population is urban, 11.4 percent is semi-rural and 43.5 percent is rural. During the 1990s 
the population of the region has increased while during the decade 2001-2011 there were signs of shrinking 
population (Table 1). 
The GDP per capita in the RWG amounts to €14,948 in 2009 (Hellenic Statistical Authority). The RWG 
has one of the highest negative change rates in its GDP per capita at national level. This unfavorable 
development is mostly attributed to the prolonged economic crisis in Greece. 
 
       Table 1. Evolution of Population and GDP, Region of Western Greece, Greece, 2001-2011 
 
Year Population 
Region of 
Western 
Greece 
Population 
Greece 
Density 
Region 
of 
Western 
Greece 
(persons/
Km2) 
Density 
Greece 
(persons/
Km2) 
% change 
of 
population 
Region of 
Western 
Greece 
% change 
of 
population 
Greece 
GDP 
Region of 
Western 
Greece* 
GDP 
Greece* 
2001 740,506 10,964,020 65,23 83,09 4,9 6,6 6,641 146,428 
2011 680,190 10,787,690 59,91 81,75 -8,1 -1,4 9,595 208,532 
*In million euro. At current prices. Provisional data. 
Source: Hellenic Statistical Authority. Population Consensus Data.  
 
The demographic structure of the RWG is characterized by the relative over-representation of the elder age 
groups. In 2009, the RWG accounted for 5.1% of the country’s total GVA (Gross Value Added). The sectoral 
structure of GVA in the RWG does not differ considerably from the other regions in Greece, as its distribution 
pattern is quite similar to that of the country average while the sectoral structure of the area’s labor market is 
slightly different from the other Greek regions, as the employment share of the primary sector is higher than 
the relevant of the secondary sector in the RWG (Table 2). 
 
        Table 2. Distribution of GVA (%) and employment, RWG, Greece, 2009 
Primary Secondary Tertiary TOTAL 
GVA  
Region of Western 
Greece 7,11 17,38 75,51 100 
Greece 3,14 17,79 79,07 100 
EMPLOYMENT  
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Source: Hellenic Statistical Authority. 
 
Unemployment is a serious problem that the Region of Western Greece faces. The high rate of long-term 
unemployed is mainly attributed to the severe deindustrialization that struck the Region of Western Greece 
during the period 1984-1992. In 2001, at regional level, the unemployed amounted to 43,991 from which 
25,554 were young unemployed. The percentage of youth unemployment corresponds to 58.1% in the region 
(48.2% nationally). In preceding years, the unemployment rate in Western Greece was somewhat higher than 
the national average. However, the unemployment coefficient volatility of the region is lower than the 
corresponding national one due to the fact that the unemployment rate has been high during all the previous 
years (Table 3). 
 
                     Table 3. Volatility of unemployment 
 
Coefficient volatility (%) Average (1998-2011) 
% of variation 
(1998-2011) 
Region of Western Greece 29,72 10,87 3,23 
Greece 46,18 10,33 4,77 
                   Source: Administration office of Region of Western Greece 
4. Results 
4.1. SAM Characteristics 
The 2010 SAM for Western Greece (Table 4) constitutes an important quantitative tool since it provides 
detailed information on all the transactions and transfers between different production activities, factors of 
production and institutions within the economy and with respect to the rest of the world. 
In more detail, factor incomes to the rest of the world represent only 2.5 percent of value added in the 
region. This indicates that the local economy is characterized by a low level of integration. Moreover, factor 
payments to households represent 38.6 per cent of total factor payments while factor payments to firms 
represent 58.9 percent. This is an indication that capital, is considered to be more important factor of 
production than labor in the region. 
A significant 40.5 per cent of household income derives from firms, with the rest by labor (36.9 per cent), 
government (21.4 per cent) and the rest of the world (1.1 per cent). The high share of firm income in the 
region is attributed to the existence of a significant number of Small and Medium Enterprises (SMEs) and 
family businesses run by self-employed people while the share of government transfers to households indicate 
the existence of pensions and allowances which are not very high. Finally, the low share of incomes from the 
rest of the world indicates again the relatively low level of integration of the local economy. 
Region of Western 
Greece 21,5 18,1 60,4 100 
Greece 12 20,8 67,2 100 
8   Mirsida Alikaj and Yiorgos Alexopoulos /  Procedia Economics and Finance  14 ( 2014 )  3 – 12 
The average propensity to consume is 62 per cent in the case of households, while their average propensity 
to save is 26 per cent. This indicates the existence of low-medium income households which is mainly 
directed to consumption. 
Firms in the region of Western Greece transfer 72 per cent of their incomes to households and save 18 per 
cent of their incomes whereas firm taxes represent in the region 9.8 per cent of their incomes. The low share 
of taxation in firm income again indicates the existence of SMEs in the area which do not distribute much 
profits.  
The share of government in total consumption is 19 per cent indicating that public support plays a very 
important role in the stimulation of the local economic activity. The trade deficit of the region represents only 
6.5 per cent of local GDP while the current account deficit represents 7.7 per cent of the local GDP (compared 
to 10 per cent nationally; Bank of Greece). 
The region is a net importer. Imports represent 22.5 per cent of total output indicating again the low level 
of integration of the region with the rest of the world. Finally, investment in the area represents 20.8 percent 
of local GDP 
 
 
 
Table 4. Aggreagate Social Accounting Matrix for Region of Western Greece (2010 million euros) 
 
  
EXPENTITURES 
CURRENT ACCOUNT CAPITAL ACCOUNT   
Production 
activities 
Factors of 
production 
INSTITUTIONS 
Investments TOTAL 
Households Enterprises Government 
Rest of 
the 
World 
A B C D E F G H 
21 2 1 1 1 1   
C
U
R
R
E
N
T
 A
C
C
O
U
N
T
 
  
Production 
activities 1 
2
1 
A1 
Intermediate 
consumption 
4,658.39 
Β1 C1 
Consumption 
7,091.27 
D1 E1 
Consumption 
2,773.26 
F1  
Exports 
3,957.75 
G1 
Investments 
2,395.20 
 HI  
Demand 
20,875.88 
Factors of 
production 2 2 
A2 
Distribution of 
value added 
10,991.29 
B2 C2 D2 E2 F2  G2 H2 
Income of 
factors 
10,991.29 
IN
ST
IT
U
T
IO
N
S 
Households 3 1 
A3 B3  Factor 
payments 
to 
households 
4,240.28 
C3  D3 Transfers 
from 
enterprises 
4,658.39 
E3 Transfers 
from 
government 
2,462.19 
F3 
Transfers 
from the 
rest of the 
world 
129.99 
G3 H3  
Income of 
households 
11,491.39 
Enterprises 4 1 
A4 Β4 Factor 
payments 
to 
enterprises 
6,470.74 
C4 D4 Ε4 F4 G4 H4  
Income of 
firms 
6,470.74 
Governme
nt 5 1 
A5  
Taxes (VAT) 
523.81 
B5 C5 
Households 
payments to 
government 
1,443.78 
D5 Direct 
taxes 636.07 
E5 F5 G5 H5  
Income of 
enterprises 
2,603.66 
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Rest of the 
World  6 1 
A6 
 Imports 
4,702.39 
B6 Factor 
payments 
to rest of 
the world 
280.27 
C6 D6 E6 F6 G6 H6  
Income of 
rest of the 
world 
4,982.66 
Savings 7   
A7 B7 C7 Gross savings of Institutions  G7 H7  
Savings 
2,395.20 2,956.34 1,175.74 -2,631.80 894.92 
TOTAL 8 
  A8  
Gross value of 
production 
20,875.88 
B8  
Total factor 
payments 
10,991.29 
C8 Expenditures of Institutions F8 
Expendit
ures of 
the ROW 
4,982.66 
G8 
Aggreagate 
investment 
2,395.20 
  
11,491.39 6,470.74 2,603.66 
 
 
 
 
 
 
 
4.2. Multiplier analysis results 
Through multipliers we can assess the response of the economy to a given change in demand of a sector. 
Three of the most frequently used types of multipliers are those that estimate the effects of the exogenous 
changes on outputs of the sector in the economy, income earned by households in each sector because of the 
new outputs and employment that is expected to be generated because of the new outputs. The multiplier 
analysis was carried out via the traditional Leontief procedures. Table 4 presents the results of the multiplier 
analysis. 
The first column of Table 5 presents the output multipliers from the SAM model. These indicate the total 
change of the regional gross output, given an increase in one unit of final demand of the output of a particular 
sector. The sector of Constructions has the highest output multiplier (2.2) indicating that if the final demand 
of the sector is increased by 1 million euros then this will lead to the increase of the total gross output in 
region by 2.20 million euros. The high value of the output multiplier of Constructions is mainly attributed to 
its high interrelation with the sector of Professional, scientific&technical activities and with the sector of 
Metal products. It follows the sector of Trade (2.14), Hotel&Catering (2.13) and the sector of Public 
administration and education (2.13) showing that these sectors have potential for stimulating local economic 
activity due to their high level of linkages in the local economy. On the other hand, the sector of Machineries 
and equipment (1.22) and the sector of Manufacture of textiles have the lowest output multiplier in the region. 
 
                          Table 5. Output, income and employment multipliers, 2010 
Sectors of production Output multipliers 
Income 
multipliers 
Employment 
multipliers 
Agriculture 1.67 2.32 1.16 
Forestry 1.83 1.64 1.46 
Fishing 1.67 2.46 1.67 
Food, beverages&tabacco products 1.91 2.41 4.08 
Manufacture of textiles 1.43 1.76 1.84 
Wood, furniture&paper production 1.8 2 1.73 
Other manufacturing 1.67 1.81 2.37 
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Metal Products 1.76 2.13 2.36 
Machineries&equipment 1.22 1.6 2.09 
Electricity, gas&water 1.75 1.75 3.51 
Health&social welfare, service activities 1.96 1.54 1.85 
Constructions 2.2 2.39 2.12 
Trade 2.14 1.69 1.71 
Transportation 1.84 2.28 2.46 
Post&Telecommunications 2.03 1.99 3.22 
Hotel&Catering 2.13 2.75 2.05 
Financial activities&business activities 1.94 2.41 6.71 
Public administration&education 2.13 1.33 1.7 
Recreational 1.96 2.13 1.92 
Professional, scientific&technical activities 2.09 2.11 2.03 
Other services 1.88 1.59 2.11 
                        Source: Authors’ calculations 
 
The second column of Table 5 shows the income multipliers for the RWG. These figures present the total 
change of the income of households due to a monetary unit change of the income of one sector. The sector of 
Hotel&Catering (2.75) has the highest income multiplier. This indicates that if there is an increase of income 
of this sector by 1 million euros there will be a total increase in the income of households of all the sectors of 
the economy in the region by 2.75 million euros. It follows the sector of Fishing (2.46) and the sector of 
Financial activities&business activities (2.41). On the other hand, the sector of Public 
administration&education (1.33) and the sector of Health & social welfare, service activities (1.54) have the 
lowest income multipliers indicating that the change of the income of these sectors due to the change of their 
final demand will have negligible effect to the other sectors of the local economy. 
Finally, employment multipliers, third column of Table 5, shows the total change in employment level of 
the economy due to a person change in employment of a sector. The sector of Financial&business activity 
(6.71) is the most important sector in terms of its ability to create additional employment in the region 
indicating that for every person who is employed in this sector the total employment of the economy will 
increase by around 7 persons. It follows the sector of Food, beverages&tabacco products (4.08) and the sector 
of Electricity, gas&water (3.51). The high value of the income multipliers of the above sectors is attributed to 
the fact that these sectors have low direct employment coefficients compared with the other sectors which it 
means they have few employees compared to their gross output. On the other hand, the sectors of Agriculture 
(1.16) and Forestry (1.46) have the lowest income multipliers indicating that policies targeted at the increase 
of employment in the region should not focus on these sectors since they will create the fewest jobs. 
5. Conclusions and discussions 
 This paper derives some interesting conclusions drawn on the aforementioned analysis. Despite the 
fact that the Region of Western Greece is considered to be the main gateway of the country to Western 
Europe it is rather characterized by a low level of integration. The key geographical position that the region 
holds in the area can create a stronger potential for extroversion. Subsequently, the region can enhance 
successful business plans that can help it be more extrovert and reduce its trade deficit as well. 
 Moreover, results of the above analysis have shown that capital is the most important production 
factor in the region. The low level of savings is attributed to the existence of low- medium incomes which are 
mainly directed to consumption. Consequently, the role of targeted government funding is considered to be 
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very important (this is also evident from the high share of government in total consumption) for the support of 
the local economy. 
 The high share of firm income is mainly attributed to the fact that there are many Small and Medium 
Enterprises which are operating in the region and also to the existence of a significant number of family 
businesses run by self-employed people. This is also evident from the low share of firm taxes in the region 
since SMEs and family businesses do not distribute much profit. 
 Multiplier analysis has allowed a valuable first insight into the identification of the sectors of 
production which may have the highest multiplier effects in the region. Results have shown that in general 
enterprises operating in the tertiary sector have the highest potential to stimulate the economy and enhance 
income and employment in the region. The results of the multiplier analysis also provide valuable information 
for the assessment of policy initiatives and development of future policy scenarios which can help mitigate 
negative externalities of economic growth so that we can deliver value to the region in a more efficient way. 
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Appendix A: Industrial Classification of the Input-Output Table for the Region of Western Greece, 
2010    
 
 
Sectors of Economic Activities NACE Code 
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1. Agriculture 1 
2. Forestry 2 
3. Fishing 3 
4. Food products, beverages & tabacco products 10, 11, 12 
5. Manufacture of textiles 13,14,15 
6. Wood, furniture&paper production 16-18, 31, 32 
7. Other manufacturing 21, 22, 23, 33 
8. Metal products 24-25 
9. Machineries&equipment 26-28, 30 
10. Electricity, gas&water 35-36 
11. Health &social welfare, service activities 37, 38, 39, 86, 87, 88, 94, 97, 98,  
12. Constructions 41, 42, 43 
13. Trade 45-47 
14. Transportation  49-50, 52, 79 
15. Post&Telecommunications 53.61 
16. Hotel&catering 55.56 
17. Financial activities&business activities 64-66,68 
18. Public administration&education 84.85 
19. Recreational 90, 91, 92, 93 
20. Professional, scientific&technical activities 69,70,71,73,74,75,80,81,82 
21. Other services 5, 6, 7, 8, 9,58, 59, 60, 62,63, 95-96 
 
 
 
 
 
